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(1) 
DAVIDIS GREGORII M.D.' 
Aſtronomie Profefloris Savitiani & S.R.S. 


DE 


CURY A CATENARIA 


DEMONSTRATIONES GEOMETRICZ3, 


AD REVERENDUM VIRUM 
D. HENRICUM ALDRICH S.T.P. 
Decanum Adis Chriſti Oxoriz. | 


UM Problema de figura Catenz (id eſt linez flexilis, 

verſus centram longinquum gravis, '& pondere ſuo 

dum 2 duobus extremis. immous dependet incurvatz) 

ſit inter hujus zvi Philoſophos imprimis nobile, ac 2 Celeber- 

rimis Viris Zagenio, Zeibnitio & Bernoultto, plurimez figure 

| aſtivs rene— facrint detectz, & in Actis Eruditorum Zip/ce 

at ſine demonſtratione) editz : Libuit harum omnium demon- 

tiones pertexere, ope Methodi /Veutoniane Geometris hodie 

familiaris, fluxiones & fluentium relatione data determinandi1 

& viciſſim; & alias inſignes Curvz hujus proprietates nunc 

primum deteCtas adjicere, tibique Reverende-Decane, harum 
rerum Judic1 idoneo mittere. a 


Prop. I. Problema. 


Fi. 1, || Nvenire relationem inter fluxionem axeos & 
fluxionem ordinatz in Curya Catenaria. 


Sit Catena F AD ab extremitatibus F & D-dependens, cujus 
punQtum imum (ſeu Curvz vertex) A, axis AB ad horizon- 


tem cereus, eique applicata B D horizonti parallela. —_— 
A a 


(2) 
da eſt relatio inter Bb ſeu D# & dS; poſito b punRto ipſi B 
proximo, & bd ad BD, item D © ad B A paralleha., 

Ex Mechafnicis conlſtat 'Potrentias' tres 1n zquilibrio poſitas 
eandem habere rationem cum rectis tribus ad ipſarum dire&io- 
nes parallelis, vel in dato angulo inclinatis, a mutuo occurſu 
terminatis ; Adeoque f1 D d exponat gravitatem abſolutam par- 
ticulz Dd (ut in Catena zqualiter craſla rite <A © repreſen- 
tabit grayitatis\partem cam qua ___ er i Dd agit, quaque 
fit wn (ob Ca nz flexilitatem-Circa d oy Jo Fre 
verticalem ſe-componere-conatur. Adeoque 1i fd (five fluxio 
ordinatz B D) conſtans fit; gravitatis a&tio in partes corre- 
ſpondentes Catenxz Dd normaliter exerta etzam conſtans erit 
he ubique eadem. Exponatur hec per reftam a. Porro ex ſu- 
pra citato Lemmate My a20o, D# five Hluxjo axeos A B ex- 
ponet vim ſecundum direftionem tpſins d D'exerendam, quz 
priori conatui oor gravis dD ad componendam fe in fitum 
verticalem zquipolleat,, eumque impedire 'poſlit. * Hec vero 
vis oritur 2 linea gravi DA ſecundum direftionem d D tra- 
hente ; Og er ( czteris manentibus) linez D A pro- 
portionalis. igitur fd fluxio ordinatz ad ©D fluxionem 
abſciſiz, ſicut conſtans retta' a ad D A curvam. q. e. f. 


Corollarinm. 


Si rea D T 7 Catenartam, & ax1 B A producto occur- 
rat in T, erit DB.BT::(d#.89D::)a. DA Curvam. 


Prop. 2. Theorema. 


Fig. 1. 6 I ad perpendiculum A B tanquam axem, 
vertice A, deſcribatur hyperbola zquilatera 
AH, cujus ſemi-axis A C zqualis a; & ad eundem 
axem, &, yerticem, parabola A P cujus parameter 
zqualis quadruplo axi hyperbole, _&. producatur 
ſemper hyperbole ordinata HB, donec HF equa- 
is Curvz AP: Dico Curyam F AD in quo pun- 
Qaa'F & D verſantur (pofitis B D, B F xqualibus) 
elle Catenariam, 
Vocetur 


(3) 
Vocetur AB x, crit Bb =x, & BH= ViaxF®. Unde 


ex methodo fluxionum,fluxio ipſius B H (five mb) = Me xx 
| 22x +x2 


2 


Rurſus quia parabolz A P parameter = a, erit BP= Sax. 
Unde np (hoc eſt fluxio ipfius B P) zqualis ==: ” Quare flu- 


xio Curvz AP (=Pp= YV Ep Tags awe + x x® 
= ,/2052 +x x2 quz, ducendo tam numeratorem ad deno- 


minatorem in / 2a+x, =) oe Et cum HF fit 


ubique = A P, erit' fluxio H F rectz, hoc eſt mh-+sf 
Wu i] Sed hattenus inyenta  mh=2ZXEE 


V 2ax+x2 223 x + x2 


Unde s f ſive fluxio ipſius B F ordinatz ad axem Catenariz, eſt 


zqualis —==—. Ex igitur fluxio Curyz AF (ns ipſz 
hoes x2 


Ff= Vitg+Fs; + Fsq= of BE - x) = 
fuens modo oſtenſa eſt y 2ax+x?. Ex 1 igitur Ar V2axH oe. 


Patetque fluxionem ordinatz B F five JE== eſſe ad x 


fluxjonem abſciſſe AB ficut data a ad Curvam AF, quz eſt 
ſuperius inventa Catenariz proprietas. Igitur Catenariz punda - 
determinantur per przcedentem conſtructionem. q. e. d. 


Corollaria. 


x. Ex conltruione Copa B F ordinatam Catenariz zquari 
Curvz parabolice A Pr tres ordinata hy- 


perbolx conterminz A 
A 2 2. Ex 


(4) 


2. Ex demonſtratione conſtat Catenariam Curvam A F equa- 
ri BH correſpondenti ordinatz Conterminz Hyperbolz zqui- 
laterz. Cum enim harum lincarum fluxiones zquentur, & ſimul 
naſcantur ipſz linez ; patet illas ubique eſle zquales. Unde da- 
4 catenJ, dabitur AC five a, quippe zqualis ſemi-axi Hyper- 
bolz zquilaterz cujus vertex A, & ordinata ad abſciſſam A B 
catenz A D eſt zqualis. 


- 3. Catenariz bmnes ſunt inter ſe ſimiles, cum ex fimili ſimi- 
lium & fimiliter paſitarum figurarum conſtruCtione generentur. 
Unde duz re&z ad Horizontem ſimiliter inclinatz per Catena- 
rum vertices 'ductz abſcindent figuras ſimiles, & Catenarum 
portiones abſcindentibus rettis proportionales. 


4. Si Catena.Q A D ſuſpendatur 2 punftis Q & D inzqua- 
liter altis, Curvz pars F A D eadem manet, ac f1 ex punctis 
=quialtis F & ND efler ſuſpenſa, quoniam nihil refert utrum pun- 
tum F affixum fit vel non um ad planum verticale. 


$. Si Catenz vis trahens ſecundum diretionem d D expona- 
tur per Dd, dividetur, ut yulgo notum, in vim utd © fccun- 
dum diretionem horizontalem, & 'vim ut £D ſecundum di- 
xeAionem verticalem : Igitur vis in Catenz extremo directe ac- 
cedendi ad axem, eſt ad vim in eodem deſcendendi ſecundim 
diculum; five vis ſuſtinentis pars ſecundum directionem 

D agens, eſt ad <juidem partem ſecundum direftionem D £8 
agentem, ut ſemiaxis Hyperbolz conterminz A H ad D A lon- 
gitudinem Catenz uſque ad verticem Curvz : Unde data Cate- 
na ratio hzc datur. Et in eadem Catena nunc magis nunc mi- 
nus laxe ſuſpenſa, vis iſta Horizontalis eſt ut Hyperbolz con- 
rerminz axX1s, cum D A cadem maneat fi extrema zquialta fint. 


'6. Catena in plano m—_ ;, ſed ſitu inverſo, figuram ſervat 
nec decidit, adeoque arcum ſeu fornicem- facit tenuifſimum : 
Hoc eſt ſpherz minime rigidz & lubricz in inverſa Curva Ca- 
tenaria diſpoſitz, arcum conſtituunt cujus nulla pars ab aliis 
extrorſum vel 1ntrorſum propellitur ; ſed manentibus infimis 
undis immotis, virtute ſuz figurz ſuſtinetur. Cum enim pun- 
um Curyz Catenariz fitus, partiumque inclimatio ad Hori- 
Zontem eadem fit, five in fitu F A D, five in ſitu inverſo, dum- 
modo Curya fit in plano ad Horizontem reQto, patet illam zque 
{ervare figuram immutatam in uno fitu ac in altero, Et —_ 
verſo 


(s) 

: verſo ſolx Catenariz ſunt fornices ſive arcus legitimi ; Et cu- 
| juſcunque alterius figurz Arcus 1deo ſuſtinetur, quod in illius 
[ craſſitie quzdam Catenaria. incluſa fit: Neque, {i tenuiflimus 
| elſet, p —_ haberet lubricas ſuſtineretur. Ex"precetente 
Corol. 5. colligitur quali yi arcus, muros quibus infiſtit extra 
propellit; nempe hzc eadem eſt cum parte' vis Catenam ſuſti- 
nentis, quz ſecundum diretionem Horizontalem trahit. Quz 
enim 1n Catena introrſum'trahit vis, in arcu Catenz zquali, ex- 
trorſum propellit. Alia omnia de murorum quibus fornices im- 
ponuntur itate requilita, ex hac Theorz# Geometrice de- 

terminantur, quz in zdificiorum extructione pracipua ſunt. 
7. $1 loco gravitatis alia quzlibet vis ſimuliter agens in Li- 
neam flexilem vires ſuas exerat, eadem producetur linea. V. & 
Si ventus #quabilis ſupponatur, & ſecundum reCtas datz polt- 
tione rectz parallelas ſpirans, linea vento inflata eadem erit cum 
Catenaria. Nam \cum onimia que in graviate conſideravimus, 
in altera hac vi obtineant, patet candem Curyam productum ri. 


Prop, 7. Theorema. o 


Pig. 2. g I manente predi&ta Hyperbola AH, pe 
A ducatur re&a G A L axi A B normal: 

& deſcribatur Curva K R ejus nature, ut BK fit 
tertia proportionalis retis BH&AC, & ad AC 

applicetur re&tangulum A V aquale ſpatio-intermi- 

nato ABKRLA, crit F concurſus reQarum H B, 

| V G ad Catenariam. | 

a? 


| Nam ex conſtrudtione eſt BK == — — » quare fluxio 
A4a4X + x2 


ſpatii ABKRLA=—=(BKkb=BKxBb=) 


Vaax +22 
ſpat! . : 
Cumque B F. = PLDEEEES, & AC detur, erit fluxio 


fuxioni fpatii ABKRLA_ ax _ _ 
AC”. "Viz mn 
in 


a? x 


iplins BF = 


(6) 
in przcedentis Prop. conſtrudtione , Hluxio ordinatz B F 
I —_— Quare hzc conſ{truftio eodem redit cum con- 
2a% 
ſtruQione Prop. pracedentis, & conſequenter punctum F eſt 
ad Catenariam. 9. ed. 
| Corollarium. 
Sicut in Prop. przced. Catenaria deſcribitur ex data longi- 
tudine Curvz parabolice, ita in hac, illius deſcriptio 
a quadratura ſpatii in quo x*y* =a*#—2axy*, Nam y (ſive 
BK)= by 


Prop. 4. Theorema. 


Fiz. x, CPatium AGF ſub Catenaria A F & redtis 

FG, AG ad AB, BF parallelis compre- 

henſum, &quale eſt re&tangulo ſub ſemi-axe AC, & 

DH interyallo applicatarum in Hyperbola & Ca- 

WAAW 1, >. 7 | 

ax+xx 

an Vit + =z 
- $5 '. T X- $8 * OY as 

FEE =) = Queee FRge refanguy __ - 

tr AC&DH=( deed IO AS. +. = fox FG=) 

Viax +x2 V 2ax + x? 


fuxioni ſpatii A G F. Cumque figurz he ſimul naſcantur, ſe- 
quitur retangulum ſub AC & DH zquari ſpatio AGF. 


q. e. d. | 
. Corollarium:. 


b Nam DH=(BH _ BD =, ex Prop. 2. hujus, 


| Hine ſequitor ſpatiam F A D, ſub Catena F A D & redta Ho- | 


rizontali F D comprehenſum, zquari re&angulo ſub FD & BA, 
dempto re&tangulo ſub Hyperbolz A H axe alterutro, & D H 
excellu retz B H, vel Cyryz A D, ſupra ordinatam BD. = 

; rop. 


25: 


F 


" — 


"OT 


(7) 
Prop. 5. Theorema. 


Fig.1.C1I ad retam AL applicetar reftangulum 
” S LE zquale ſpatio Hyperbolico A L H, 
erit E centrum Zquilibrii Curve Catenariz AFD. 


: , * & (i. is 3 F ; $395 

Concipiatur Curva gravis F'A librari/ ſuper axe GL. Ex 
Centrobarycis conſtat momentum gravis F A exponi per ſuper- 
ficiem Cylindrici rei ſuper F A'ereQi, & rele plano- per 
GL tranſeunte, cum' plano Curvz angulum ſemireftum fa- 
ciente. Et hujus ſuperficie: flaxio, five F A x F G, zqualis eſt 
fluxioni ſpatiz A LH five BH « H L; quia F A; BH, nemF G 
& H L zquantur. Ac propterea _ ſimul naſcantur}' dita 
ſuperfictes Cylindrici rei zquilis " eſt  fpatio” Hyperbolic 
A LH. Hoc proinde applicatum ad ipſum grave'AF, vel li 
zqualem reftam A L, facit latitudinem A E'zqualem' diſtantiz 
centri gravitatis ab axe librationis G L, Unde Curvz F AD, 
zqualiter ad utramque axeos AB partem jacentis, centrum 
xquilibru eſt E. q. e. d. | 


: kv \ % : 
Corollaria. 


7. Spatia ABHL, BAH, & AGF ſunt Arithmetice pro- 
portionalia. Nam fluxio ſpatii A LH'=/(2EXZZ «x 
LINER tio nh OC t9re ing if I OSD; 
—_ax+x*xx__ 23x+x —AxxX 7 Iq_—— 
2 Vian += PATE TT TE) : {ALE IR 
 AXX HOY F009. TE . 
— == =) fluxioni ſpatu BAH, multatz fluxione 
ſpatii A G F, per Prop. 4. hujus. Cumque hz tres figurz ſimul 
naſcantur, BAN AGF=(L Ha pan 
uare 2BA H=BL + AGF. Unde ſequitur fpatia' B L, 
BAHG& AGF elle in proportione Arithmetica. | 


2. Catenz centrum grayitatis eſt omnium lincarum ejuſdem 
longitudinis, . eoſdamque termunos habentium, infimum. Nam 


tantum . 


| _ 


tantum deſcendet grave quantum poteſt. Cumque tantum de- 
ſcendat figura, quantum ejus centrum gravitatis deſcendit, 
ſe ſic diſponet linea gravis flexilis, ut ejus'centrum gravitatis 
fic inferius quam f1 altam quamcunque figuram indueret. Ar- 
que ex hoc ſymptomate linez grayis flextlis, reliqua omnia fa- 
cile deduci polient. ; | 


.. 3. Si ſuper quaſa que Curvas eandem longitudinem eol- 
demque terminos D & F cum Catenaria F A D haþentes, ere&i 


Cylindric? reQti ſecentur plano-per D F tranſeunte; ſuperficie- 
rum Cylimdticarum ſic a,b ang rode?" eſt quz ſu — 
nariam inliſtic. Hz enim ſuperticies nm angulus ſub planis fue- 
rit © rs ne Curvas (quz ſunt in caſu prefenti lon- 
gitudinus ejufdem) applicatz, latitudines facuunt zquals diſtan- 
ws centrorum gravitatis Curyaruma DF recta ; Cum diſtantia 
hec ſit 3n Catenaria maxima (ob maximum deſcenſum centri 
praninae) erit Cylindrica ſuperficics applicanda etiam maxima. 

quoniam. ſuperficierum Cylindricarum reſe&arum , plano 
cum plano baſecs angulum _— continente, cadem eft ratio 
' atque cum diftus angulus eſt ſemireCtus, patet propoſitum uni- 


verſaliter. 
Lemma. 


Fig. t. g I in cyjuſyis Curyz A FQ, deſcriptz eyo- 
lutione alterius Curyz K V, ordinatam 

quamvis FB ad axem AB normalem, a correſpon- 
ente in K V punto Y demittatur normalis V R or- 

_ dinatz 'occurrens in R: Erunt, manente fluxione 
axeos A Beadem,fluxio fluxionis ordinatzBF,fluxio 
Curyz AF, & rea FR continue proportionales. 


Producatur reQula F f donec proximz ordinatz w 9 occur- 
rat in 0. Et quoniam ex hypotheſi Fs=f w, erit of=Ff, 
adeoque o o erit fluxio ipſius f s, hoc eſt fluxio Hluxionis ordi- 
natz. Porro triangula oef, f FR funt y 15” ag - _ 
oof = alterno FFR, & fop=(Ffr=)FfR, qui illo- 
rum iptervallum R fr alterutrius reſpeRu evaneſcit, cam Rr 
prz fr nulla fit. Ec igitur 09.9f::fF.FR, ſedef, fF _ 


cs 


>y ; ft _ 
R OX 


(9) 


les ſunt, cum fluxione utriaſvis  tantum difterant. Quare 
op. fF::fF.FR. qe d: 


Prop. 6.  Problema. © 


Fg. 1, JPivenice Curyam K V cujus evolutione Cate- 
| naria A F Qudeſeribirar. | 


Vocetur ut prius AB x, item BF y. Eft, ex Prop. 2. _hujus 
y=5 Lak , live 2axy xy =" x? Cn per 1{a- 
tis nunc ofurpatum Neutoi tnethodum,  2ax y*+ 43xyy 


+2xxy*+2x*yy (= 2.2* x x uz, proprer x = 6 cuith conl- 
ſtans x ,non fluat) ==.0, Quare y=(- —— — 
a+x x ax 


22x +x2 X V2 x + x2 


(Nam fi fignum — quantitati prefixum, tantum | 
uni R ex F Tpeari, ad y prefigg lle Joes” pu fro 
2t, cum curya AL Fl, .caya yerſus ; Sees 5 AB) Et'F 


. Quare per precedens Lemma, 


iy 


; I loco y, ejus valorem = 


per Prop. hujus,== ——_ 
FR=(f= a+x 9 STEED A ELAL LE = 
i dant ng, a+3 x43... — 0 /* 


EEIVETESS Rurſus ob rangols tefangula Fof, 


F RV habentia angulos f Fs, V F R zquale 'quia V Fs eft 
utriuſque complementum ad reftuni, e vs fer FR:VR, 


five x.. nn a+ xxy/2ax+x2. :: VR que proinde 
22x + x? 
xqualis a + x. Fic iginar Rt rdtd clirvi KV; utfi'AB 


vooetur x, erit PR =3FÞXxV20X +E; wha 


q. E. 1. 


Ccecc Coro/- 


Ih: 


(10) 
Ovolleria, . 
1. AC.CB::BH.FR, Hzc enim eſt proprietas retz F R 
ſuperius invent& © 0 0 .ACIE 
2. Rea CB zqualis eſt rectz BI ſive V R. Utraque enim 
eft zyuals; arſxy DAVES SETR 
. 3. Reta evolvens. V F''&fb wo” AE iplis A C, 
CB. Nam ob zquiangula triangula f Fs, VFR, eſtsF.Ft 
::FR-.VPF. Sivex. axrFxu" EXE ax+” yp 
5 halawyt) 4x t:: - VTax x2 a 
guz proinde =Z TX. Unde a. a+x::a+x.VF, quz 
preterea. eſt radius circuli Catenz in F ZquicurvL.' 


| +: Cum-punQum F eſt in A, five cum vertex evolutione 
cribizur, id eſt cum x =o, valor evolventis retz V F quz 
Us 1, | 


#7 0” 


in hoe caſu eſt K A, nempe 2* fict a: hoc eſt punttum K 


ubi Curya V K occurrit axi, tantum extat ſupra Catenz verti- 
" cem,A, quantum C deprimitur infra eundem. Unde diameter 
uly Catenz'ad yerticen zquicuryi,. zqualis eſt axi conter- 
"minz Hypetbolz A H: '"Adeoque 'Catenz "A D & Hypetbolz 
AH eadem eſt curyatura 1n vertice A: Nam vulgo notum eſt 
circulum predidtim, Hyperbolz zquilaterz A H in vertice A 
*quicuryum. ele. -., Sed & hoc aliunde, ex ipſa Catenz natura 
{Prop.-2:-hujus demonſtrata, conſtat. Nam nafcens F H five 
(AP= na _ BP =) j 82x dupla cft naſcent | H five 

= hx 25 DC Eyaneſcente x?, cum x minunaſit).wiTx; 
K p01 rang Si am eſt ram in naſcente Hyperbola quam 
naſcente Catenaria;; h..e. Naſcens Hyperbola A H: cum naſcen- 
te Catenaria A D coincidit, &, proinde zquicurvz ſunt he 1:- 
nez ad verticem A. , a IT | | | 
257 Curvd K Veſt tertia proporticnalis ad retam A'C'& 
Furvan, AF five xeftam, A 1, Ex natura enim evolutionts, 


KV=(VKA—KASVF<KAnITX —am_tt2ax+x 


F 


2 EE . NS R ; 
— a=) 22X+X* Et zgitur a.Vaax 4x23 Vas + x2 8 Ve 
4 : . 
A340) # Es lf Sed 


( xr ) 
V2zx +x2 ,ex Corol: 2, Prop. 2, =AF. UndeAC.AE B& 
F.KY. - "We | Þ 


Refta K I dupla eſt ipfius A'B! Cum enim BI =(BC 
=AC, 


Sed 
$4 
6. 


=—CA+AB, rt AI=CA+2AB; At AK C 
| per Corol. 4. hujus; TIgitur KI=2AB. 


7. Rectangulum ſub AC & BR eſt zquale duplo ſpatio 
hyperbolico BAH. Nam F Rx AC=(@TX* V 24%+X 


: : 2 
XA=a+x X V tax Fx: =XxY Fizx+mFAaxXViuz+te 
=—ABxBH+ACx:BH=)ABxBH+ACxBD+AC 
x DH. Quare FRxAC—BDxAC, hoc elt BRxAC | 
=ABxBH+ACxDH. Sed, per Prop. 4. hujus, ACx DH 13 
= AGF ſpatio. Et igitur BRx AC=(ABHL+AGF= 
per Corol. x. Prop. 5.)2BAH. } + 


Prop." 7. Theorema. . | 


Fig. 3. CI in Curya arithmica L A G cujus data | | 
| J pr worgaory. zqualis reaz yy 2. 8 
Prop. 2. hujus definitz, ſumatur puntum A cujus 
diftantia ab HP aſymptoto, nempe A C, xqualis fit E 
{ubtangenti HS, & ex. punCtis H & P utcunque in E 
alymptoto ſumptis a punto C equaliter' diftanti- 
bus, erigantur H L, P G ordinatz ad Logarithmi-' 
cam, quarum ſemiſummz ponatur zqualis H D'yel | 
PF, erunt.D & F ad Catenariam re&tz A C cor- q 
reſpondentem. | | 


-— ——_— —EOS malay ooo oem noone 


Vocetur AB x, adeoque CB vel DH ſemiſumma ordina- 
tarum H L, P Gerit a+x; ſemidifferentia earundem vocetur y, þ- 
Unde HL. =a+x +y, & PG=a +x—y: , Cumque cx | 
| natura Logarithmicz, C A fit inter has media proportionalis, | 
. erit * 2ax+x —y =a. Undey =y/Tiz+=. Ad- 
coque HE =a+x +yiis: += &P G=a+x=VT77zs. 


Quare fluxio ipfius H L, ſive ipſa 1 m eſt axFXXTXV Lax + xz 
Cecce 2 Fe 


( 12) 
Et ab zquiangula triafigula Im L, HS, eſt LH.HS::1m 
-mL, unde ml. five ds fluxio, ipfhusB D= —_ Hoc 
AST Yet PERO. . 4, 3 PÞ 
eſt Curva A D ex Logarithmica ſupradifto modo genita, &jus 
eſt naturzx, ut fi axis Vocetur x, ejuſque fluxio x, fluxio ordi- 


natz-B D: fig - == \Sed hc; ipfa eft proprietas Catena; 


- 22x + x2 
riz ad quay 2. pertinet; Prop. 1. hujus demonſtrata. Ergo Cur- 
va F AD ſuperius deſcripta eſt hzc.ipſa Catenaria. q. e. d. 


Corollaraa. 
I. Sicut:ope Logarithmorum Catenaria deſcribitur, vice ver- 
ſa ope Catenariz per ipſam rerum naturam producte, numer! 
dati vel potius rationis datz Logarithmus invenitur. Ut fi po- 
fita C A unitate,, cujus Logarithmus. eſt,nihilo aqualis, quzra- 
tur Logarithmus numeri C Q fave rationis inter CA & CQ; 
Rectis CQ & CA tertia proportionalis {it C V, ipſarumque 
CE Q-, CV ſemifumma C B;; ex B ordinata- ad-Catenariamgnem- 
man quzſitus; Ratio ex Propoſitione mant- 
>; Vigſlim fi dato/Togarithmo-CH vel CP, queratur cor- 
$ numerus.H L vel PG, ſeu.ratio: HL; ad(C A, five 
P.Gad:C A. ExH:. vel P erigatur perpendicylum Catenx, oc- 
currens. in D FUL Re ye] Þ F hoc elt CB, fiat zqua- 
us, hari .A R terminata; Erique, A R ſemidif- 
erentia-queſitarum TL, H GP, licut ex.ſ! upra, demonſttara' Ca- 
renz' natura H D vel CR eft earundem ſemifumma (Nan in 
tribus quantitatibus Geometrice proportionalibus- quales- ſhnt 
HL, CA, PG, quadratum ſemiſummz extremarum multatum 
uadrato mediz,zquatur quadrato ſemidifferentiz extremarum.) 
Ade ) ueCR +AR,&CR— AR ſunt numer: HL vel G'P, 
Gato Togarihmo CH vel CP congrui. 

- +. Ex,demonfjratione'ipatet quod ficut H.D ſemuſumma, I,o-. 
garthmicy ordingtarum HL, P G, ad CH normaliter applica-. 
ta_in-H, et ordinata Catenariz, ſic ſemidifterentia earundem 
H L, PG, ad C A normaliter applicata in B eſt ordinata Hyper- 
bolz zquilaterz centro C vertice A deſcriptz: ac proinde 4 

RI of Ong Corol. 


(13 ) 


Corol. 2: - Prop. 2. hujus')* #qualis- Catenz A D, Nam 
=Vix 5. Camque. Ch prone fit AR” uf. 
etiam {enxdifterentiam rectarum H EP. G, patet A R efſe aqua- 
lem Catenariz portioni A D-+; ,Unge obiter eluceſfit modus, 
dard Catend A Dj inyeniendt © centrunt Myperbolareontetmi- 
nz, vel punctum in aſymptoto pm GL. Nam ſi ſu- 
matur A R zqualis Catene A D, & ex junctz rea; B R*pan- 
&o medio erigatur ad ipſam B R normalis, hzc occurret B A 
axi Caten& in-queſ3o-pundiÞ C, uti-pater/. Nany fic) evit ©R 
== C'B. DJ 6 3946thE 193 3 1001 cnofjLutiogs 


A $a 11D je 819 ev liicd Koh i - $6473 . i 3 £ fs ao 3,4 01 HO 
. 'Hinc etiatn fequitur, i} BD TT angulus Hat, #qualis 
AG 


R, re&tam D T tangere Catenariam in D- Nam ic het in - 
R 


triangulis, zquiangylis DB T, CAR; DB.BT DT, A 
ſive huic xqualem A, D cyrvam. , Et igitur, er, Corol, Prop. x. 
kajuy D T,qangjc Gaenariam.' ©. 1, 
5. Sequitur etiam. ſpatium-A'C HD! aquiari reftangulo fub 
CA & AR Nan quontam }& Y-D' eft, per Prop. 4+ #quale 
recangulo. ſub-C A. & (AD — BD:=n, per Coral.: 3. hujus 
Prop. AR/— AY =) Y R, patet pro_ Et quoniam 
C A.datur,  conſtat: patter A-C HD-effe ficur-A D-curva, 1l- 
liuſqye fluxionem,H d ficut D d flugo hyyus. .. | 
6. Si per puntum-K ubi.CRcſecat HD, ducatur K Z paral- 
Ida P H res [1 C. occurrens-in Z, ſumaturque CE zqualis 
ſemiſummz ipſacum BC, CZ, erit E centrum Eeuiiten Cur- 
vez FAD. | 
 Intelligatur ſuper: F A'D: ered; ſuperficies Cylindrict rect 
reſe&ti plano per P H ad angules ſemireftos cum plano'Guryz 
F'A D; Exponethizc ſuperfieies momentum CurveF'A\D fir 
per axe 'P H libratz; *ejuſque fhixio/eſt DHxDd +PFxFf 


12 1 —— "Ax: _—_— 22x axX-- -2x*3 
=abCaDaiee nt _ == we a nog 


2ax +x2 Viax + x2 

: af A*X+AXX AXX + <> 
= —=== EASE 1 INNEELS cujus flaens 
V 22x + x2. V2ax + x27 : Vir. } ; I | 


3x BDþ2 7773x5772 =CANYB D4 CB AD: 


Quare C A xBD + CBx a D=(quoniamflinut naſtity ,die 


ſuperficiei Cylindricz”=). momento Curve 'F'A D' fyper a: 
PH'libratze. Unde diftantia- centri grayitatis Curyz F A'D 


ere wo t*> warrays 


(a4) 


oa BD+CBxAD CA 
a pinto C eſt, — , ETD five3— ED £3CB. 


Porro ob Z K parallel A R, AD©BD: AR. ZK::) 
A 
CA.CZ, unde CZ —=— tbe & jgitur CE quz per con- 


ſtruKiotiem eſt =} B C+}CZ, erit = RED +} 


Hoc et, Curve. F AD centrum gravicatis, & E punctum EX 
conſtruQtione definicum, zqualiter diſtant > C; ſed & in ea- 
dem redta & verſus caſdem, partes ſita ſunt, ergo coincidunt illa. 

'Poreſt '& coincidentia poet E ut ſupra determinati, cum 
- centro 2quilibrii Prop. 5. hujus definito, ſyntherice fic oſtendi. 

Per Corol. 3. Prop. 5. 2 BAX = AYD+BAxAR. Un- 
dA HF2BAN=(ACHD- -BAxAR= per preced. Co- 
rol.) ARxCA+BAxAR:"hoc'eſt BDxAC42BAX 
=ARx*CB; fiveBD*xAC=ARxCB—2BAX. Un- 
de' BDxAC4+ADxBC=(AD*xBC+ARxCB—2BAX 
=2ADxBC—2BAX=)2ADxACH 2ADxAB 


B 
> 2B AX; Xt applicando ad. 2.A D, crit 3 — SE +4BC 
ABxAD— BAX. 0 DARN ARK 
={(AC+ T5 —=)CA+ FF Sed ——— I 


eſt diſtantia centri zquilibrii Carenz'2 vertice A, per Prop. 5. 
hujus dererminara, ac proinde, ſecundum diftam Prop. 5. CA 


+5 © eſt cnn: pon&i E 3\C, & 4 5 +zBC 


wii 


eſt cjuſdem- E- diſtancia ab, eodem .C ſecundum hoc Corol. 6. 


Unde patet duas iſtas determinationes pun&ti E eodem recidere, | 


ARX BDxAC 


quorſiam C A+ If =} n—— +4 : BC. 


7 Spar P F. A DH centrum gravitatis eſt in I medio pun- 
_Cum*cerftrum igravitatis fluxionis ipfius A D 
ey Dd F f, es magis diller a P-H quam centrum gravi- 
tatis. Aluxiopisi iplus 'A-CH DD SmeDHid & FPpft,' & 
Dd+Ffx A C datam,zquale D dhH +Ff pP, patet & fluen- 
bs F-A D centrum gravitatis E duplo magis iſtare a P H, 5 wer 
fuentis P F.ADH centrum T. Seq libet propoſitum aliter 
SR ſaperiorum oftendere. "* 


# 
— eee een 


mn eee 


— LT... 


— "RY 


( Is ) 
Intelligatur ſuper figura'P FAD 'H erectus Cylindricus re- 
Etus' 6 refectus lane per P'H'tranſeunte, bum plano baſeosari- 


gulum-femireftum comprehendente'; :exponer/aſtud ſoliduin, 


momentum-figure ÞP F'A.D H ſuper axe-PH libratz ;/Hujuſq; 
ſolidi five przdifti momenti fluxio, (fohda nempe/erefta tuper 
PF fp & HDdh) producitur, fi momentum #luxionis, five 
fluxio momenti ipſius A D, ducatur in 3 A C datam. Nam per 
Corol:F5. hujus Prop/H Dd h'== Dd x«A-G Quatre ipſum'mo- 
mentum flueps producitur ducendo momentum Curyz 'F,A D 
reſpef&u axis P H, ſuperiore Corol.'determinarim,”nempe CA 
xBD4+CBx AD, itt 3A CO; eritq; projfide-Z A'C x A'C*BD 
+14 C:CB* AD. Adeogue ſi hoc applicetut ad figaram li- 
bratam PF A DH five 2 C A x A Þ per hnjus Prop. Corol. 5, 
fiet diſtantia, centri gravitatis figutz PFADH ab axe PH 


=z (4 e = ws +zjCB=) dinidiz rectz C.E fuperius deter- 


minatz. | : 

8. Si per N punctum ubi D T tangens Catenariam in D, fe- 
cat. A R; ducatur ref parallela ipſi B C, occurrens reftz per E 
ad AR parillelz 1h © ; crit O'centrum, gravitans curve” AD. 
Nain per Corol: 6,” tentium gravitatis curvz AD/ eſt in refta 
EQ, 1ed demonſtrabitur illud'eſfe in N'O reds; &proinde'eric 
5pſur'O pun&am.-' Intelligato- DA librari 'Girea HA axem'; 
hujus momehitum eſt carva D A du&ts in diſtantiam centri.gra- 
vitatis ab HE: Et Jus proinde fluxto = D Ax Hh (Hh eſt 
Huxio diſtantiz axis librationis\ gravicatis centro) = vViiz += 


MS > OE ED —— 2 DO 
xii ax; Ac. proinde. ipſfumi\ momentum- Curve 


> Vinx 4x2 Ro TE; OY; Wo nM : En EE 

'Sravis DA circa'axem H E'/tibratz =a'x. Et igitur-diſtantia 
centri/gravitatis 'ab-eodem axe eft -a x- applicata, ad A.D,-.live 
ACxDY 


.' Sed quia D T-tangit Catenariam, per Corol. 4. hu- 


$54t) R: EI ISI 5} $61.9 $36 POD ITT CNEL SN + M4 Ltd al 3 
Jus ES angnhs BD'T, five DNY.= 4 CR, &anguliadA 
&Y {agt. rec 1, Quare in <angylis =qplpgpls RAC, DYN; 
RA.AC :+DY. YN. Unde'Y N 2 HOLA hoc-elt YN 
eſt diſtantia cemri jrm_ Catenz A D ab axe H L, five cer- 
trum prxdictum elt in refta N O. 1. 1 243444 

: Yk LY 9. I 


(76 ) 
.19./SipatyD dutatur redta ad-AR parallela, retz O N 
duttz coeur in-W,cric W: centtumngrayitatis ſpatii A cup. 
Nas per Cotol. 7: cenmrumgrayyatis ipatiiA CHD elk in _ 
wil 'W,; fed cut imbx oltenderur, 'eſt 1 m N W, & /proinde eſt 
ſur W punctum. Eodem enim modo quo in Corol. prxced. 
X10 Moment! ſpat ACHD cicaH Ltbrati oftenditur effe 


(AGHDxHikzACxADxHhazaxy pare Sn 
TER 


=@?; x. AC; proinds. ipſum momentum ſpatti A CHD circa 
axem HL libra, @quale eſt flueati aſus ON, eſt Hluxio,hq Fo 
[t.2? x. Hoe, igitur ;applicatum ad. ipſum -ſpatium A C 
Ve-aX Viz Þ x2 dat DE ns ſam ACHD 
| + ACxD 


s "= A 
neſt YN= . Er igitur centrum a grin ſpatii 


ntis; el cyyuſyis ſpatii Cate- 
1 Err doors 


ax PISA 11 pai pen da _genita rotatione 
Carpnz,apt ſpatil ons la; La pes Hg ctRes af ht 


ra,roratione genita xquatir, uti vulgo notum, figurz 
| _— ute 11 lam A Centro gravitatis inter rotandum 
am, eriam datam cum derur_illius radius five diſtantia 


centri gravitatis ab axe dato. © Sic fi ln: AD rotetur circa 
axem/A'B,'® A Nreſt peripheria a centro grayitatis O percurſa, 

45 denotat rationem perjpheriz circuli ad ſemidiametram) ad&9g; 
ſaperficies rotatione, Catenz: AD genita =(>xANxAD =) 
> inn a0 Hoc elt .circulus..cyjus radius poreſt duplum 


mn, R RA N 2 Fs pens > Catenz AD rota- 
toe AB _ Pari'modo folidum: genitiim r0- 
ti ITE Z: circa KC, zquale '6ftendetur Cylihdro 
oe eſtptzdiftus circylus, altitudo, vero zqualis:A C., $i- 
terque ſiperficits & Tolid IT rotatione harum arum 
ctrca altos quoſvis datos axes menſurantur, Nam dato cen- 
wo gravitatis hec non latebunt. . 
FAT £ 
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